The first field experiment with intelligent speed adaptation (ISA) in Malaysia was held in December 2010 in the State of Penang. Eleven private cars were instrumented with an advisory system. The system used in the present study included a vocal warning message and a visual text message that is activated when the driver attempts to exceed the speed limit. When the driver decreases the speed, the warning stops; otherwise it is continuously repeated. The test drivers drove the vehicles for three months with the installed system, and the speed was continuously logged in all vehicles. The warning was however only activated in the second month of the three month period. The present study aimed to evaluate the effects of an advisory ISA on driving speed, traffic safety, and drivers' attitude, behavior, and acceptance of the system. To examine these effects, both the survey and the logged speed data were analyzed and explored. The results show a significant reduction in the mean, maximum and 85th percentile speed due to the use of the system. However, there was no long-lasting effect on the speed when the system was deactivated. In the post-trial survey, drivers declared that the system helped them well in following the speed limits and that it assisted them in driving more comfortably. Furthermore, the warning method was more accepted compared to a supportive system, such as active accelerator pedal (AAP). After the trial, most drivers were willing to keep an ISA system.
Introduction
Annually millions of road users are killed or injured in traffic accidents [1] . Road-traffic accidents were ranked as the ninth most common cause of death in 1990 and are estimated to be the third most common cause of death by 2020 [2] . Furthermore, fatalities are projected to increase by over 80% in developing countries and by 65% including the developed countries by 2020 [3] . Traffic accidents in Malaysia have been increasing at an average rate of 9.01% per annum from 1974 to 2010 [4, 5] . Malaysia is estimated to have over 20 fatalities per 100,000 people in 2020 [3] . Excessive speed is considered to be the major contributory factor to road accidents, injuries and deaths. The strong relationship between vehicular speed and accidents has been demonstrated in several studies over the years. One of the findings indicated that lower speed variance is correlated with fewer accidents (see e.g. [6] [7] [8] [9] [10] [11] ). Finch et al. [7] declared that reducing speed by 1 km/h can lead to a 3% decrease in accidents resulting in injury and a 4-5% decline in the risk of death. According to Nilsson [9] , the number of fatal and serious-injury accidents, for example, decreases by almost 25% when the speed decreases from 55 km/h to 50 km/h. Warner and Aberg [10] declared that approximately one-fifth of all people killed would have survived if drivers had remained within the speed limits.
Analysis of the data recorded by the Royal Malaysian Police revealed that the rate of speeding-related accidents in all states has been increasing noticeably. Speeding was the reason for 11.4% of all crashes in 2010 compared to 0.59% in 2002. Likewise, the percentage of speeding-related fatal accidents per total fatal accidents increased from 19 .8% in 2002 to 25.4% in 2010, which is equivalent to a growth of 28.4% [4, 12] . Reduction in speeding therefore seems to be a logical way to improve road traffic safety. Improving road safety is a major concern, and road safety advocates around the world dedicate extensive resources to solve speeding problem, mainly through the compliance with speed limits. Currently, various policy efforts, including education (e.g., driving license education and campaigns), enforcement (e.g., police surveillance and speed cameras), or different types of physical measures in the traffic environment such as road humps, are being undertaken to decrease the level of speeding infringements (for a more elaborate overview see [13] ). Although, many of the traditional measures have appeared to be successful in the past, analysis of accident data shows that there is still much to be done.
Many of the traditional speed control measures have had limited effectiveness in terms of their site coverage and/or duration. Recent studies have shown that, for example, in terms of police enforcement and speed cameras, drivers tend to reduce speed only near the enforcement area and for only a short period of time [14] . Likewise, roadway features designed to reduce speeding tend to reduce speed only in the specific small and limited area [15] . Recent and ongoing developments in technology, including improvements in navigation aids and intelligent in-car systems, provide possible opportunities in assisting drivers to adhere with speed limits. One system that is increasingly gaining attention is the intelligent speed adaptation (ISA).
ISA, which is regarded to be a type of vehicle-based intelligent transportation system (ITS), refers to an advanced in-vehicle electronic driving-aid system. It is a system wherein the vehicle detects the speed limit on a particular stretch of road and can warn the driver if he is exceeding the speed limit, subsequently discourages him from speeding, and/or prevents the speed limit from being exceeded [16] . There are a number of variations for ISA; it could be broadly classified into two main categories concerning its functions: warning or advisory, and limiting or automatic vehicle control [17] . The warning or advisory system provides alarms (auditory, visual, or haptic) when the system identifies and determines that the driver has exceeded the speed limit. The limiting system, also known as the mandatory ISA system, prevents the driver from exceeding the speed limit by adjusting the engine speed or braking control, among others. Most ISA systems use Global Positioning System (GPS) in combination with a digital road map that contains the information about local speed limit. ISA is considered to be a functional device for influencing drivers' speeding behavior, thus contributing to the promotion of road safety. The concept of speed adaptation by in-car systems as safety devices has been studied for nearly 30 years in different countries. In the last decade, several trials involving different types of ISA have been conducted across Europe and Australia. ISA has also been under investigation in many other countries around the world.
In the Netherlands, in a series of Dutch simulator experiments, visual and auditory messages have been employed when a breach of speed limits is detected. The message, which says "you are driving too fast; the current speed limit is XX" was delivered by a female voice and/or alternatively, the text was projected on the simulator screen. The results of these studies showed the positive effect of this type of ISA in terms of its usefulness, although it has a low satisfaction rating among young drivers [18] [19] [20] [21] . A study by Aalborg University in Denmark also showed the positive effects of the advisory system on speed limit compliance [22] . The researchers tested a speed limit warning system in which a flashing red LED display and a friendly female voice were given when the drivers exceeded the speed limit. The overall reduction in the average speed was 5-6 km/h. The results of a large-scale Swedish field trial with the "BEEP" system in Borlänge showed that the test drivers behaved more positively in accordance with the traffic rules due to the system. One of the main results of such a trial was an average speed reduction of 0.6-3.4 km/h [23, 24] .
The results of field trials on ISA in the UK were also promising, showing a reduction in the 85th percentile speed and in the frequency of going over the speed limit. These in turn resulted in a decrease in injury and crash risks [25, 26] . In Australia, an on-road evaluation of ISA was carried out from 2002 to 2004 under the TAC Safecar project in the Melbourne area. The results showed that the 85th percentile speed and speeding with more than 5 km/h were reduced by up to 2.7 km/h and 65%, respectively [27] . Experiments in simulator and trial studies with haptic systems (e.g., accelerator pedal and the dead throttle) also showed the positive effects of this type of ISA on drivers' speeding behavior [28] [29] [30] [31] [32] [33] [34] [35] .
A comparison study of the different types of ISA revealed that even though the limiting system was the most effective and useful in reducing speed, it is not popular among drivers. Instead, the informative and warning system had the highest acceptance [36, 37] . Previous trials on ISA throughout the world have demonstrated not only its potential for reducing the risk and severity of accidents, but also its other societal benefits such as improving drivers' interactions with other road users [38] . However, despite the promising overall results of earlier studies there are some arguments in terms of the implementation of ISA, such as which system to use, and the area where the studies have been carried out must also be taken into account. The majority of previous studies were concentrated in Europe with similar road-safety cultures and driving styles. Hence, determining the effect of such a system in a different region with different cultural backgrounds and driving styles would be an issue of interest. The present study is considered to be the first experiment using an advisory ISA system in Malaysia. From December 2010 until February 2011, an ISA on-road study was carried out in Penang, Malaysia. Eleven cars were instrumented with an advisory ISA-system with the intent to study the effects of the system on speed-change, traffic safety, and drivers' attitude, behavior, and acceptance, a survey and analysis of driving data was conducted. The preliminary results obtained in the present study are reported in this paper. Speed-control studies for the ISA system has been started in the Universiti Sains Malaysia in 2007. The present study, serves as a practical evaluation of the advisory ISA system in the region.
Materials and methods

Study design and procedure
The fieldwork experiment was carried out for three months from December 2010 to February 2011 in real traffic in the study area. All the test drivers had an advisory ISA installed in their vehicles. They first drove for one month without activating the system and, their "normal" driving speed was recorded. They then drove for another two months with the system activated for one month and again deactivated for another month, respectively. One week prior to the installation of the device in November 2010, the observation method was employed to measure the average speed for all vehicles. Observations were carried out by an observer who accompanied the driver. The average speed of the vehicle was determined by measuring the travel time. This was done to determine if there is any difference between the participants' usual driving speed with and without the device (side effect of the presence of the device).
The data was logged during the three-month study period. This was started as soon as the device was switched on. Weather and road conditions were also monitored during the on-road study, and data on days with extreme conditions were excluded from the analysis. The analysis was carried out for three specific periods: the month without feedback (warning off), the month with feedback (warning on), and the month when the feedback function was again deactivated (warning off again). These periods are referred to as "before", "during", and "after" (for more illustration, see Fig. 1 ). The subjective data was collected twice during the study through a questionnaire: once at the beginning and again at the second month when the drivers are using the system. To further minimize potential technical and other unpredictable problems during the study with the system, a preliminary test study with one participant was organized for almost two weeks between September 27 and October 12, 2010 before the commencement of the main on-road study [39] .
Prior to the main on-road study, all drivers were interviewed separately. Participants were first informed about in-vehicle information systems in general terms and more specifically about the purpose of the study. An "operation manual" containing a brief overview of ISA systems, the procedure of the study, and the log book was distributed to them. All drivers then completed a general questionnaire asking them to provide their personal information, driving experience, and ideas about further speed, and speed-restriction systems. All participants signed the agreement letter of participation and filled up the "before" questionnaire, which included specific questions about the on-road study and soliciting their views with respect to ISA systems. The questionnaire further covered the emotional state (stress, driving enjoyment, etc.), system features, and drivers' willingness to maintain and pay for the systems. As an honorarium and compensation for the inconvenience caused, the drivers received Malaysian Ringgit (MYR) 360 per month. Thereafter, the system was installed in all the participants' cars. Drivers were instructed to drive as they would normally do in their own car. The system was activated by the drivers when the cars entered the test area, after which it could not be turned off. At the end of the second month, participants were again interviewed and were requested to complete the "after" questionnaire. Some of the questions from the "before" questionnaire were repeated in the "after" questionnaire. The "after" and "before" questionnaires contained between 7 and 22 questions each, most of which were to be answered on a five-grade Likert scale. Nominal scale was also used. All the drivers fully completed the questionnaires.
The test sites
A specific route of over 18 km, which takes approximately 15 min to drive, was selected. The test site was a corridor in the state of Penang, in the north-west part of Malaysia, located between two toll plazas (see Fig. 2 ). The test road environment has varying speed limits of 50, 60 (near the two toll plazas), and 110 km/h at the middle. The total length of segment I (speed limit of 50 km/h) was 2 km, segment II (speed limit of 60 km/h) was 1.2 km, and segment III (speed limit of 110 km/h) was about 15.5 km. This corridor is part of the longest expressway in Malaysia (North-South Expressway [NSE]), with a total length of 772 km running from Bukit Kayu Hitam in Kedah near the MalaysianThai border to Johor Bahru at the southern portion of Peninsular Malaysia.
The test drivers
Eleven participants, both male and female, were selected from a group of volunteers who replied to the "recruitment letter". The letter included information about the project and a question asking whether they want to participate or not. The selection criteria was that the participants must be between 25 and 50 years old, should possess a driving license for more than five years, should have driving practice of at least 5000 km per annum and own a car not older than a 1995 model. In addition they should have no prior experience with the test system [17, 40, 10, 37] . Moreover, drivers who use the test area more frequently were given preference for recruitment. The participants, six male and five female drivers aged between 25 and 45 and with an average age of 33, have held driving licenses for between 5 and 14 years (see Table 1 
The system
The system was a GPS receiver, which was manufactured by Garmin, and made up of two components -a navigation unit with a digital map containing all the current speed limits within the test area and a data recorder. The device continuously identifies the position of the vehicle, calculates the speed, and compares this with a digital map to determine the speed limit at such position. The recorded data including speed limit, speed, position, and time were logged on the device's internal memory whenever the system is switched on. The interface to the driver consisted of a display positioned in front of the driver showing the current speed limit, a digital map, an auditory warning (vocal message), and a text projected on the screen when the speed limit is exceeded. The warning was repeated every three seconds as long as the vehicles' speed remains higher than the recommended speed limit.
The content of the message -"danger, danger, please reduce your speed" -was given by a female voice and alternatively, the text projected on the device's screen reads "speed limit is XX", giving warning to the driver. Mapsource and POI Loader were used to create and assign the warning. Moreover, whenever the speed limit is exceeded, the color of the current speed display on the screen changes from black (complying with the limit) to red (warning that the limit is passed). The drivers repeatedly receive these warnings until the speed returns to below the recommended speed limit. It was still possible to accelerate. If the driver reduces speed, the warning will stop; otherwise, the warning will be continuously repeated.
Analysis method
The data generated was stored in a database, in which every entry in the vehicles' log files was attributed to a trip. The data was tested for statistical difference through an analysis of variance (ANOVA). A significance level of p ≤ 0.05 was used to analyze the possible differences in the mean speed among the three conditions ("before", "during", and "after"). Post hoc multiple comparisons were carried out using the Scheffe test and the Tamhane's T2. Since differences among the ISA conditions are expected, the use of such tests, which are not too conservative, is justified. Moreover, to assess the system's effect on drivers' attitude, the Wilcoxon signed-rank test was also employed.
To study the behavioral effects for the Penang ISA study, the following parameters were examined: average speed, standard deviation, and 85th percentile speed. Furthermore, since there is higher risk of being involved in an accident when the driving speed differs from the mean speed [7] , the variation of speed was also studied. Hence, a reduction in speed deviation indicates that ISA can reduce the number of accidents. The non-parametric Mann-Whitney U test was employed to assess the statistical significance of the differences in the mean speed between the observed data by the observers and the data recorded by the device. t-test was used to assess the statistical difference between the mean speeds or the mean of the maximum speeds based on the participants' characteristics on the p ≤ 0.05 level. Chi-square test (X2) was used to test for significance associations between drivers' responses to the "before" and "after" questionnaire.
The system's effect on safety was modeled with the power model introduced by Nilsson [41, 9] . The model describes how situations involving accidents and injuries change when the average speed changes in a road network, with every parameter remaining constant. However, the equations shown below have been selected from the power model.
Number of fatal accidents
where, speed is V, accidents is Y and subscript by 0 the values observed before a change in mean speed and by 1 the values observed after a change in mean speed. The system's effect on drivers' attitude was considered by three different questions, both before the start of the on-road study and when the participants are using the system. The first question was about the effectiveness of the system on improving speeding behavior: "Do you think that it would be an effective system to change and improve drivers' speeding behavior?" In the second question, drivers' idea about the effectiveness of the system on reducing stress was asked: "Do you think that ISA would be an appropriate and effective system to reduce your stress during driving?" In the third question, the system's effectiveness on the reduction of injury and fatal accidents was asked: "Do you think that if all drivers use this technology it will be effective and help to reduce serious injuries and fatalities in your community?" The questions were answered on a five-grade Likert scale where one means "not effective", two means "somewhat effective", three means "effective", four means "very effective", and five means "extremely effective".
Results
The system's effects on driving speed
The Mann-Whitney U test revealed that there was no statistical difference between the mean speed from the data recorded by the devices from the "before" period and the mean speed that has been calculated by the observers before the device installation (p= 0.068 > 0.05). This confirms that even if the mean speed slightly decreased after the device installation (about 2.6% reductions), the existence of the device did not statistically affect drivers' usual driving speed. The analysis of speed data was made for all three segments: 50, 60, and 110 km/h. For all segments, the warning system brought about a statistically significant reduction in the mean speed (segment I: F(2,731)= 18.930, p = 0.0001 b 0.05; segment II: F(2, 676) = 8.210, p = 0.0001b 0.05; segment III: F(2,599)= 18.768, p = 0.0001b 0.05). Tables 2-4 show that the mean speed was mainly reduced by up to 4.27 km/h for segment III, where the speed was the highest. The reduction for segments I and II was 3.6 and 3.38 km/h, respectively. The results also show the reduction in the 85th percentile speed and the speed variance due to the system. The 85th percentile speed was almost identically reduced by up to 4.5 km/h on segments I and II, whereas a large decline of up to 5.5 km/h was recorded on segment III. Furthermore, the figures show that even if there was again an increase in speed after the drivers stopped using the system, the speed level did not reach the same level as it was before (see also Figs. 3 and 4) . The major effect of the ISA system was observed at the highest speed, and the changes in the 85th percentile speed is a very good indicator of this (see Fig. 4 ). Analysis of the maximum speed of all the test cars revealed that ISA system caused a statistically significant reduction in the average of the maximum speeds for the three segments (Segment I: Table 5-7) .
A large reduction in the average of the maximum speeds of up to 7 km/h was observed for segments I and III, with speed variance also recording a decrease due to the ISA system (see also Figs. 5 and 7). In the presence of significance for the omnibus ANOVA test, the Scheffe and the Tamhane's T2 multiple comparison tests were used to perform pair-wise comparisons. However, such analysis was separately performed for the three segments. The analysis revealed that the mean and the mean of the maximum speeds statistically decreased significantly when the drivers received warning during the second period of the study. Nevertheless, there was no statistically significant difference between the drivers' mean speed in the first and third periods.
Previous studies on advisory systems (e.g., beep system or AAP) showed that it has a large initial effect and that the effect somewhat diminishes over time (see [35, 38, 37] ). The analysis of speed data in the present study confirms such findings. The reduction in the mean speed in the initial weeks was more than that in the last weeks of the second month when the drivers received feedback. However, when the feedback was stopped, the drivers' average driving speed gradually returned to somewhat the same level as before. Fig. 6 shows this trend graphically for all three segments, with the fast segment (segment III) showing the trend clearer.
It was hypothesized that the system will bring a reduction in speed variance, especially at the highest speed as shown in earlier studies on ISA. The present study showed a clear decrease in speed variance (see Tables 2-7) , and this effect is apparently largely due to the reduction in the highest speed (see also Fig. 5 ).
As shown in Fig. 6 , the highest speed decreased when the system was working, and increased again when the system was deactivated. The speed changes were further analyzed using the data from the drivers' vehicles and from the questionnaire; it was possible to study the change in the mean and the maximum speed in more details. The analysis showed that the mean speed concerning different characteristics decreased after the activation of the warning system, and such reductions were statistically significant according to the t-test, p ≤ 0.05 (see Table 8 ).
As expected, male drivers drove their vehicles faster than the female drivers. Married drivers were inclined to drive slower at the high-speed environment (segment III) than the singles, and the difference between the mean speeds of single and married drivers in this segment was statistically significant. Table 8 demonstrates that more experienced drivers and those who drive new-model cars were inclined to drive significantly faster than their counterparts.
Drivers' opinion, attitude, and behavior
Almost all participants indicated that ISA helped them experience a feeling of increased safety when driving with the system. They believed that if all cars were equipped with a warning system, it could help decrease the level of speeding. Furthermore, the non-parametric Wilcoxon signed-rank test revealed that the participants' belief in the system's effectiveness significantly improved (Z =−2.229, p=0.026b 0.05) after using the system. This confirms the high acceptance level of the concept of the system among the majority of the participants. Data from the "after" questionnaire was tested against accident involvement and speeding offenses (self-reported from the "before" questionnaire); there was no difference between drivers who reportedly had had an accident or who had committed a speeding offense and those who had not (bchi > 2(9) = 14.226, p = 0.115 > 0.05). There was no significant difference in the results of a comparison between drivers who agreed that there was a strong correlation between speed and risk and those who did not. This was probably because most of the drivers agreed that a strong correlation exists. In the "before" questionnaire, nine of the drivers indicated that they believe that more than 40% of all fatal crashes and serious accidents could have involved speeding, and two said that the level was at 30-40%. This shows that drivers perceive that speeding was a major contributor to accident involvement. Furthermore, the majority of them (nine drivers) indicated that the recommended speed should be followed exactly, and all declared that it is important to take action against speeding. To test their idea about ISA before and after using the system, two different questions were asked concerning the eagerness of the participants to buy the system and their opinion about the policy of imposing ISA in all cars in their community. Table 9 indicates that the policy of imposing ISA in the community was relatively well supported by the majority of participants and that their eagerness to buy the system is also considerable. These findings show that ISA has a positive influence on drivers' attitude.
To determine how the participants think about the different types of advisory ISA, they were also asked to identify the type of advisory ISA they prefer to use: warning system (e.g., beep or vocal warning) or physical speeding prevention such as accelerator pedal, which has been tested in Sweden [35, 42] . In both the preliminary and post questionnaires, the majority of the participants were more positive about having the warning system (e.g., vocal or beep system) in their own cars compared with having a more restrictive system (AAP) -9 and 8 drivers respectively.
Safety estimation
The effect of the system on safety was estimated using the power model, which used the aggregated speed data for the different segments displayed in Fig. 1 as the input. The results of the estimation for the reduction in injury and fatal accidents are presented in Table 10 .
The real effect of the system on safety was obtained in segment III, which represented the chosen driving speed of the drivers. In this segment, drivers had had time to complete their acceleration from segment I and had not yet started to brake for the upcoming segment.
Discussion and conclusions
Today, one of the main concerns for road authorities around the world is increasing the adherence to speed limits. Albeit the many efforts done to improve the situation, there is still much to do. ISA is an in-vehicle system that automatically determines the speed limit of the road and warns the driver when the speed limit is exceeded and/or actively prevents him from committing speeding offenses. To consider the effect of ISA on drivers' speeding behavior, various studies have been carried out worldwide, especially in European countries. These studies differed in the way they present the change in drivers' speed behavior. The value that is most typically quoted was the change in the mean and the maximum speed, 85th percentile speed, and speed distribution. The present study has shown that the overall effect of the vocal warning system on speed and safety is in line with the results of previous studies (see Table 11 ).
The analysis on the logged speed data revealed that drivers' speed when driving with the system was significantly reduced, especially on segment III where they could choose their speed more freely without being encumbered by other speed-reducing measures. Previous studies on ISA stated that the infrastructure and surrounding traffic have greater impact on speed than the drivers' preferred speed and that the ISA system has little or no effect [43, 35] . The findings of the present study confirm this since the system had lower effect in segments I and II which are near the toll plaza compared with in segment III (middle of the corridor) (see Tables 2-4) . With reference to knowledge about the importance of speed variance and maximum speed for traffic safety, it is very important to know that even a small difference in the mean speed can have a great effect on traffic safety (see [44, 7, 45] ). However, it was also found that the variance in speed decreased, largely by the reduction of the highest speed.
The system's effect on serious-injury accidents, based on reductions in the mean speed, was estimated to be 13-18% reduction. In the report outlining the results of the large-scale trial in Sweden [42] , it was concluded that the reduction in the number of road injuries, if everyone had ISA (in that case an AAP), would be at least 20% and as much as 25% (an average of 22.5%). Unlike the Swedish estimation that used a more restricted system, i.e., AAP, which physically prevented the drivers from speeding, the present study used a vocal warning system, hence the reduction of 13-18% on serious-injury accidents is considered satisfactory.
The present study also indicates that the reduction in speed in the last period has no long-lasting effect and is expected to last for a short period. In a nutshell, as shown by previous studies on ISA, the system has no long-lasting effect on speed when it is removed. It is expected that the effect will gradually disappear and drivers will resume with their initial habit (for an example, see [37] ). For the advisory system (e.g., vocal warning system) to achieve a more lasting effect, it should not be removed from the vehicle and must work as a permanent gadget. However, the present study suggests that the system is more suited as a permanent assistive device than as a temporary training device.
Apart from the improved speed behavior of the drivers, the system was also shown to have an effect on other driving behavior. According to the drivers' self-report, their behavior in terms of interacting with other road users even outside the test area improved after using the system. The drivers stated that their degree of correct yielding behavior at junctions improved, possibly due to an increased awareness of the surrounding traffic as a result of the reduced speed with the use of the system. These finding are in line with those of previous studies Table 10 The expected decrease in injury and fatal accidents after the introduction of the AISAS according to the Power model. tackling the effects of ISA on other road users (see [46, 47, 38] ). Moreover, the drivers declared that they did not look as much at the speedometer when driving with the system, which could be an indication or a sign that they could focus more on the surrounding traffic. ISA seems to be an effective alternative and/or complement to traditional measures. A key advantage of receiving feedback from the system inside the car is that the information remains in place and is continuously providing warning to the drivers instead of only being visible at the moment the vehicle passes on a speed limit sign. A major disadvantage of ISA is the travel time, which tends to increase when using the system. Nevertheless, this increase is not as much as to affect the safety benefit of ISA. It must also be noted that the saved time without the system is gained from illegal speeding.
The present study is a first in Malaysia, and the overall findings show the significant potential of this technology in influencing drivers' speeding behavior. However, further studies involving a higher number of drivers would seem to be needed to analyze how the technology can be best implemented in Malaysia. Further studies on the effectiveness of ISA on the various kinds of drivers, such as youngsters who tend to drive cars at high speed or freight drivers, would be essential. Moreover, identifying an effective and practical way concerning psychological measures to utilize ISA in this region is another factor that can be studied in more details in the future research.
